The different use dependences of tocainide and benzocaine are correlated with different effects on sodium channel inactivation.
To study the mechanism of use dependence, we investigated the influence of 0.5 mM tocainide on the amplitude of sodium currents elicited by membrane depolarizations with standard test pulses in voltage-clamped human myoballs. For comparison, the experiments were also conducted with 1 mM benzocaine, a drug with almost no use dependence. These concentrations were so chosen that without stimulation and at a holding potential of -135 mV, either drug blocked about 50% of the channels (tonic block). With repetitive stimulation at 1 Hz, tocainide blocked about 75% of the channels that had remained open in the rested state (phasic block), while benzocaine had little such effect. The potential dependence of steady-state inactivation (h infinity curves) of the sodium channels in these myoballs depended on the duration of the prepotential indicating that they possess at least two states of inactivation: fast and intermediate. The two drugs differed in their effects on these two states. Benzocaine always produced a left-shift of the h infinity curve, no matter whether the duration of the conditioning pulse was short (8 ms) or long (512 ms) indicating that it can bind when the channel is in the state of fast inactivation. Tocainide shifted the h infinity curve only with long prepulses, i.e. when the sodium channels were in the state of intermediate inactivation. The recovery from inactivation, a process governed by two time constants in the absence of drugs, was also differently influenced by the two drugs. In the presence of tocainide, the channels mainly recovered with the slow time constant and this time constant was significantly increased, whereas benzocaine did not substantially modify this biphasic process.(ABSTRACT TRUNCATED AT 250 WORDS)